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Abstract 
Nowadays sustainable development is a subject of particular relevance due to the Earth’s environmental crisis, for which 
humankind is to a large degree, responsible. A possible way of addressing sustainable development is science education and 
communication. In principle, a society that is aware of environmental problems will be more participative than an uninformed 
one, and more committed and efficient when putting in practice measures to mitigate the environmental crisis. Sustainable 
development is a matter that concerns the Mexican public in terms of biodiversity and ecosystems conservation which in turn 
is relevant both to the country and to the entire planet. 
The importance of communicating science by means of narrative forms has been suggested by several authors (McKnight, 
2010; King, 2007; Schank et al, 2002; Korkmaz, 2011; Frisch, 2010; Lanza and Negrete, 2007; Negrete and Lartigue, 2004). 
In this research I propose that comics represent an opportunity to communicate scientific information to low literacy 
communities and I also present an example of the use of comics in communicating information about the sustainable use of 
the Mayan Nut in rural areas in Mexico. 
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Figure 1. 
 
 
 
 
 
 
Introduction 
 
In general, one of the greatest problems faced by governments in developing countries is letting the general public know 
about the programs and services that they develop. Creating a new policy is not enough if the policy stays at the desk where it 
was developed or if the information is conveyed to the public through conferences and leaflets that use technical and scientific 
jargon with which the public is not familiar. Consequently, it is of paramount importance that besides defining and 
implementing public policies, governments communicate the scientific knowledge emerging from research to the population 
that will benefit from it. To do so, it is important to use the appropriate channels of communication. In order to present 
knowledge to the public it is fundamental to use every day language, focusing on people´s daily lives and using elements with 
which they are familiar, to enable them to construct meaning and promote long term memory for the knowledge in question.  
 
In the particular case of Mexico, it is essential to appreciate that the general public has a relatively high level of illiteracy and 
little interest in reading. The Mexico´s population is approximately 100 million (INEGI, 2005) of which; the majority has less 
than eight grades of basic education (Op. cit.). Out of each 100 inhabitants of more than 15 years of age, 11 females and 7 
males are illiterate. UNESCO recommends the reading of 4 books a year per individual in order to guarantee an appropriate 
national level of culture and social development. But in Mexico the per capita reading mean is only 0.2 books per year 
(Marcín, 2005).  
 
Although the Mexican mean reading level is low, given the total population of the country, the total number of readers is still 
considerable. What the majority of the public reads is light or “junk” literature (Malvido, 1993). Evidence of this is the large 
circulation of magazines with themes encompassing gossip of show-business people, fashion, and comics with tasteless 
themes (sex, gossip, sensationalist stories, etc).  
 
Currently, the comic is one of the most preferred communication media and provides the principal reading access for millions 
of Mexicans (CANIEM). In 2002, comics represented 33.5% of all the total number of publications in the country (López, 
2003). “Libro Semanal” (Weekly book) and “Libro Vaquero” (Cowboy Book), are two of the most widely read comics in 
Mexico. More than half a million copies of each are sold each week and, on average, each copy is read by five individuals. 
Thus, five million readers are reached by these publications per week. The two comics combined, sell more than 40 million 
copies per year (López, 2003), placing them among the country`s five weekly magazines with the highest circulation 
(Gutierrez, 2001). The widely accepted status of comics among readers in Mexico makes them a very attractive means to 
approach the local general public.  
 
Sustainable 
development and 
comics?  
Science 
Communication 
via Narratives 
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México, as well as many other developing countries, needs new ways to communicate sustainability in low literacy situations. 
The evidence found in literature suggests that comics offer an opportunity to communicate scientific information in a reliable 
way (Wright, 2001; Weitkamp, 2007; Iacono and de Paula, 2011), to reach audiences with low literacy level in México 
(CANIEM; López, 2003; Gutierrez, 2001) and they represent a good vehicle to convey environmental issues to low reading 
capacity audiences (Jansen, 2008).  
 
Comics are an interesting means to convey information as they include narrative as well as pictorial forms of representation. 
Narratives and images facilitate learning, thanks to the schemas that individuals possess from both languages as well as to the 
emotional response that visual and literary resources evoke (Greenfield, 2000; Erdelyi and Stein, 1981). Additionally, image 
and narrative contribute to learning because they act as mnemonic elements that prevail in an individual’s long term memory 
(Mcloud, 1993). 
 
Taking into account the evidence suggesting that comics represent a possible media to communicate scientific information, I 
planned a study in two parts: (1) developing a comic and (2) testing it for memory and learning. 
In developing the comic I found the following problem: how to ensure that purpose-written comics properly follow comic 
books conventions? 
 
Propp´s narrative model (Propp, 1968) has been suggested as a way to analyze modern narratives (Landau, 1984; Harré et 
al.1999). Propp suggested that fairy tales can be understood by using only four principles: (1) the functions of characters are 
stable elements in a tale, (2) the functions known in a fairy tale are limited, (3) the sequence of functions is normally the same 
in every story and (4) fairy tales are of one type with regard to the structure. According to Propp, functions are acts, episodes 
or entrances of people of various sorts. He further claimed that fairy tales are based on 31 functions (acts or episodes), which 
are summarised in Table 1.  
 
Not every story will include all the functions proposed in the classical work by Propp (1968), but the ones that are 
incorporated will normally appear in the order in which they are presented in Table 1. In Proppian analysis, the functions are 
played out in seven ‘spheres of action’: the villain, the provider, the helper, the princess, the king, the dispatcher, the hero and 
the false hero. Functions and spheres of action constitute an ordered set. Their presence or absence in any particular story 
allows their plots to be classified. The plots take four forms: development through struggle and victory, development through 
the accomplishment of a difficult task, development through both of the previous categories and development through neither 
of them. The important point that Propp is making is that when we work with stories we are dealing with discernible and 
repeated structures (Hawkes, 1977). 
 
In previous research (Negrete, 2011), I analyzed the Mexican “Libro Vaquero” and “Libro Semanal” comics. From the 
analysis of the narrative structures of Libro Vaquero and Libro Semanal it was possible to conclude that the structure of the 
comics fits remarkably well in the one proposed by Propp. Both comics present a similar structure in terms of dramatic 
structure, plot, characters, spheres of action and functions. The analysis of narrative structures of these popular Mexican 
comics suggested that classical simple structures are the most effective way to construct attractive comics for the Mexican 
general public. The explanation seemed to rely on the fact that people are familiar with classical narratives. That means that 
schemas to guide the interpretation pre-exist in the individual and foster understanding. 
 
 Function Description 
I Absentation Family member absents him/herself 
II Interdiction An interdiction is made to the hero 
III Violation Hero violates interdiction. Villain appears 
IV Reconnaissance Villain or hero attempts reconnaissance 
V Delivery Information about victims is delivered to victims 
VI Trickery Villain attempts deception of victim 
VII Complicity Victims submit to deception 
VIII Villainy Villain causes harm to family members 
IX Mediation Misfortune or  deficiency is made known 
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X Counteraction begins Hero agrees /decides on counteraction 
XI Departure  Hero leaves home 
XII Donor’s first function Hero is tested 
XIII Hero’s reaction To donor 
XIV Provisional receipt  Of magic agent 
XV Guidance Spatial transfer of hero is made to vicinity of object of search. 
XVI Struggle Hero and villain are in direct combat 
XVII Branding Hero is marked 
XVIII Victory Villain is defeated 
XIX Liquidation Initial misfortune or deficiency is made good 
XX Return Hero returns 
XXI Pursuit Hero is pursued 
XXII Rescue Hero is rescued from pursuit 
XXIII Unrecognized arrival of hero At home or in another place 
XXIV Unfounded claim by false hero Hero is at home 
XXV Difficult task Proposed by false hero 
XXVI Solution Task is achieved 
XXVII Recognition Hero is recognised, often by special sign 
XXVIII Exposure False hero is exposed 
XXIX Transfiguration Hero is given new appearance or possessions 
XXX Punishment Villain is punished 
XXXI Wedding Hero marries, ascends throne or is rewarded  
Table 1. Fairy tale functions proposed by Propp (1968) 
 
Taking into account the findings on the structure analysis of the Mexican popular comics I developed a comic, using Proppian 
structure, involving a particular issue of importance in México: The Mayan Nut (Brosium sp.). 
 
Brosium (commonly named as Ramón) is a native tree of the rain forest in Mexico, Central, South America and the 
Caribbean. It produces an easy to collect and nutritive seed. The Brosium seed was used as food in pre-Columbian cultures. Its 
pulp, seed and seedlings are also very important for the fauna of tropical forest ecosystems in which the tree species live. The 
Brosium represents a food source for many human communities in south eastern Mexico. The seed of this tree is rich in fibre, 
calcium, potassium, folic acid and vitamin A and B. It represents an important source of proteins, due to the fact that its amino 
acid composition is very similar to that found in meat. It also has medical properties: it is a source of iron, tryptophan (a 
natural relaxation agent) and has lactogenic properties (helps women to produce milk during lactation) (Mayan Nut Institute, 
2012).  
 
Brosium constitutes a social, economic and conservationist alternative to the agricultural production systems that are now 
destroying our forests, because this tree produces large amounts of seeds, reducing the need for deforestation, burning, 
pesticides, fertilization or irrigation. It functions to protect the soil, water reservoirs and biodiversity. It produces four times 
more food than corn per hectare and can be stored, contributing in this way to food reserves (Op. cit.). 
 
Nowadays communities in south eastern Mexico that previously utilized this resource, have to a large extent, abandoned its 
use. In its place they clear forests to use trees as firewood and to use the land for agriculture. In these communities a comic 
could be of help in communicating information about how to use and conserve this native species. This, in turn, could 
contribute (through the generation of economic resources) to alleviate the problems of poverty, unemployment, malnutrition, 
loss of self-esteem of rural women (by providing them employment) and reversing outgoing cultural and environmental 
degradation. Also if science communication comics are effective, this model could easily be replicated and spread to other 
areas of Mexico and Central America with a very low cost/benefit ratio. 
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Developing the Comic 
 
To produce a comic that includes information about the Mayan nut, I developed the following procedure: 
 
To generate the narratives I researched recent literature about sustainability, sustainable harvest, biology and ecology of 
Brosium sp. With this information I constructed a table entitled the “list of main active principles”, implying the information 
about Brosium that I wanted to convey to the communities using the comic as a “vehicle” (as a metaphor of the active 
principles and the vehicle in a commercial drug). Table 2 shows the basic scientific concepts to be included in the comic 
(active principles).  
 
I developed the dialogues for the new comic using the Proppian structures identified in the two popular Mexican comics, 
combined with the “main active principles” and information obtained via interviews directly with the people in the 
communities. 
 
Sustainability 
1 Sustainable harvest 
2 Natural resources conservation 
Brosium sp. 
1 Biology of the plant 
2 Ecology of the plant 
Ecology 
1 Native species 
2 Plant-polarizer interaction 
3 Biodiversity 
4 Natural selection 
Food and medical uses 
1 Nutritious value 
2 Etnobotany 
Table 2. Main active principles, scientific facts to be communicated in the comics 
 
 
Images: As mentioned before, in a previous research I analyzed El Libro Vaquero and El Libro Semanal in terms of narratives 
and imagery (Negrete, 2011). In order to preserve, as much as possible, the style and language of these two popular comics, I 
emulated their content regarding for example the total number of images, images per page, number of characters per image, 
images dedicated to sensual encounters, sex implicit images, etc. (op cit.). Finally I constructed a story board and a consulting 
designer produced the images imitating the style of the comics mentioned above. I adapted the appearance of the characters as 
well as the settings (buildings and landscape) to the rural landscape.  
 
The new comic, “Sustainable Love” is a narrative about a woman (Jesusa, the heroine) whose father (the king) died. She is 
forced to decide whether to immigrate with her boyfriend to the United States or to stay and work the land inherited from her 
father. The land is rich in local forest species including the Mayan nut trees (Ramonales). She has a friend (Maria, the helper), 
a biologist who is trying to convince her to stay in the village and use the Mayan nut to earn a living. Jose Carlos, Maria´s 
boyfriend (the villain and the princess), who just came back from the US wants to convince her to emigrate with him. Ramiro, 
Jose Carlos` friend (helper), arrives in the same bus as Maria’s boyfriend. His aim is to use the area as a study site for his 
ecological research. Ramiro and Maria fall in love with each other and Jesusa convinces José Carlos to stay in the village and 
start a family.  
 
Appendix I shows the comic that was developed using this methodology. Dialogues were written in Spanish, a translation to 
English is alongside the original comic. Table 3 shows the spheres of action played by each character in the comic.  
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Characters Spheres of action 
Jesusa Heroine 
María and Ramiro Helpers 
José Carlos (Boyfriend) Villain and princess 
Jose Carlos Princess 
Jesusa´s  father King 
Table 3. Spheres of action played by each character in the comic. 
 
Jesusa´s goal is to convince José Carlos to stay in the village. José Carlos plays a double role in the narrative. He is the villain 
because he tries to convince Jesusa to leave the place (his intent is contrary to Jesusa´s) and he also represents Jesusa´s prize if 
she wins the struggle. Ramiro represents a “helper” for Jesusa in the sense that he contributes to make Jose Carlos change his 
mind and decide to stay in the village. According to Propp’s classification the comic´s plot would be like the development 
through “struggle and victory”. Table 4 shows the functions included in the comic. 
 
Propp’s Functions Description 
Mediation Jesusa`s father is dead. He asks Jesusa, just before dying, to 
keep his lands for her and their descendants. 
Struggle Jesusa struggles with José Carlos to decide whether they should 
emigrate to the United States and sell the land or to keep the 
property and use the Mayan nut products to make a living. 
Victory Jesusa decides to stay and convinces her boyfriend to remain 
with her.  
Wedding They agree to start a family together and cultivate the Mayan 
nut. 
    Table 4. Functions included in the comic. 
 
Learning Study 
 
In order to obtain feedback on the effectiveness of the comic, obtained with this method, to communicate the desired “active 
principles”, the comic was presented to volunteers in a rural community (in the state of Morelos in México) with similar 
characteristics as those of the studied communities (with no specific scientific background, low scholastic level, rural area, 
etc.). Immediately after reading the comic they were asked to answer a questionnaire. In average it took 30 minutes to read the 
entire comic.  The sample consisted of 45 individuals between 20 to 50 years of age (25 females, 20 males).  
 
The effectiveness of the comic in communicating information was assessed through the RIRC method. The RIRC method 
explores the effectiveness of a narrative (and other formats) in communicating scientific information using four independent 
memory tasks to asses learning (Negrete, 2009; Negrete and Lartigue 2011). This method assesses an individual’s ability to 
retell, identify, remember and contextualize scientific information presented to them in narrative form. The input consists of a 
qualitative complex stimulus (a story narrative or another text format) and the measurement is performed using 
questionnaires. The structure of the questionnaire used for this research can be seen in Table 5. 
 
Questions Questions Intention of the question 
Retell the story  
(Retell) 
1 To measure how much the participant remembered about the 
story as a whole and which parts of the story were better 
remembered (science vs. narrative).  
Multiple-choice 
(Identifying) 
3 To assess how much of the information given in the story the 
participant was able to identify. 
Short answer  
(Remember) 
5 To test how much of the scientific information the participant 
was able to remember and retell. 
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Hypothetical situation 
(contextualise) 
4 To determine if the participant was able to put the information 
in context and apply or extrapolate the knowledge (learning). 
Table 5. Structure of the questionnaire. 
 
Results obtained using the RIRC method 
In all of the memory tasks the participants were able to remember more than 50% of the scientific content included in the 
comic (Table 6 and Figure 1). According to previous results using the RIRC method with narratives, scores of more than 50% 
on the four memory tasks, represent good performance (Negrete 2005; Negrete, 2011).  Although this is an exploratory study 
and more research with this comic is needed, the fact that participants were able to remember this amount of scientific 
information suggests that this narrative was well understood and remembered by the participants. 
 
Retell Identify Remember Contextualize  
51 63 70 63 %* 
2.8 .8 1.3 1.5 STD 
*The percentage represents a measure of how close to the ideal the groups performed. 
Table 6. Performance of the participants responding the questionnaires after reading the comic. 
 
 
 
Figure 2. Performance of the individuals compared to the ideal mark for every memory task. 
 
 Future work and research 
 
The next step on this research is to use and study the comic in the communities that it was designed for (Cuzalapa, 
municipality of Cuautitlán, Jalisco and Chulavista community, municipality of Bahia de Banderas, Nayarit).  
 
 In the future, it would be interesting to generate more comics with this same methodology to communicate information in 
other areas of scientific knowledge.  For example, at present, I am working on a project that involves generating a comic book 
to convey scientific information about diabetes and obesity, which together with HIV/AIDS are major health problems in 
Mexico.  
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Conclusion 
 
 
The analysis using the RIRC method suggests that comicss narratives are a good way to reach low literacy audiences with 
socially worthwhile messages. The results also suggest that the comic generated in this research was quite effective in 
communicating scientific information. These results, compared to previous studies using other narratives, show a good 
performance and therefore a good understanding and retention of the scientific information included in the narrative. 
 
The Mayan nut in Mexico is an important natural resource as food, medicine and because of its ecological relevance. There is 
simple scientific information about natural resources and conservation that could encourage communities to make a 
sustainable use of Brosium. Comics could represent an ideal media for communicating such knowledge to communities in a 
reliable way. 
 
In this research I propose that popular comics can, for certain audiences, be used as a tool to communicate scientific 
information to a large population in an understandable, memorable and enjoyable way. In the case of Mexico, they represent a 
unique opportunity to communicate scientific information about sustainable development and natural resources to a large 
sector of the population with low literacy levels, often very difficult to reach through other means.  
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